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>N'rtK.a.  ONLY 

Ntrr ICl  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
APE  USED  FOR  AI-JY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENr  OPERATION.  TRE  U.  S.  GOVERNMENT  T*IFREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVtlf;  .AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS.  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TC  BE  REGARDED  BY 
IA!R„ICATiON  Olt  OlRithWlsr  AS  IN  ANY  MANNER  UCL'NSING  THE  HOLDER  OR  AIA'  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHl'S  OR  PERA^HSSION  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 


GOI^FIDENTIAL 


Progreaa  Report 

’my  Chetaical  Contract  nA-l8-108-CHL-5596 


Rufaell  R.  Monroe,  H.!).,  Principal  Investigator 
Tulane  University  School  of  Medicine 


The  fclfcwing  report  Is  a  continuation  of  the  progress  report  submitted 
June  1,  1958,  whidi  described  briefly  the  hypothesis  to  br  tested,  the 
method  of  investigation,  the  drugs  studied,  and  the  nuiii>er  of  eiiperiments. 
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This  phase  of  tne  project  was  to  test  the  effect  of  d>L511>25  and  related 


^  T  I  A 

conpounds  on  the  subcortical  electrograms  to  see  whether  there  could  beT^ 

^  demonstrated  correlations  between  parojQrsmal  hype*synchronr»’«  activity  in  the 


'•I 
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septal  aiid/or  hippccampal  region  and  known  psychotomimet'^  j  effect 4 '.•!  '  V 

.  ,  u  ISI 

A.  d-LSD«25  Tip  HR 

This  drug  was  given  in  doses  of  70  to  110  gairnna  ptT  cllo  on  five  different 
occasions.  In  two  instances  there  was  dramatic  catatonic  behavior,  and  in 
both  theae  instances  there  was  7  to  20/second  paroxysmal  hypersynchronous 
^^vity  in  the  hippocampus  and  septal  regions.  This  was  also  reflected  in 
frontal  cortical  region.  In  another  instance,  the  catatonic  behavior 

UJ 

zd  cxight  but  definite,  and  a^ain  there  was  hyperaynchronous 


CO  activity  in  the  hippocampus  and  septal  region,  but  this  time  it  was  reflected 


'*'**rn  the  parietal  rtgion.  On  two  other  ooca.’ions,  the  animal  was  either  drowsy 
agitated.  In  tliese  instances,  there  was  paro^rysnal  .  ^tivity  in  the  frontal 
and  tn^  hippocarpal  regions,  but  it  was  absent  in  the  s* ptum.  Prom  theee 
studios  on  d.-L^,  it  would  seem  tnat  the  crucial  locat  uon  of  electrographic 

t 

activity  is  t'lo  septal  region  —  mio  more  i^rice^i  c.^i-^es  in  this  region, 
the  mere  markeo  une  Lahavloral  dianges  in  *^^he  animal,  particularly  catatonic 
bohavior. 
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This  document  is  the  property  of  the  United  States 
Goremment.  It  is  furnished  for  the  duration  of  the  contract  and 
shall  be  returned  when  no  loiter  retpUred,  or  upon 
recall  bs  A8T1A  to  tlie  foUowlug  ruidress: 

Armed  Services  Technical  Information  Agency,  Arlington  Hall  Station, 

Arlington  12,  Virginia 

OTICE;  THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTINO  THE 
ATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING 
F  THE  ESPIONAGE  LAWS,  TITLE  18,  U.S.C.,  SECTIONS  793  and  794. 

HE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN 
NY  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW. 


b.  ALC-52 


This  drug  was  given  in  doses  from  li40  to  S(X>  gamma  per  kilo.  On  tho 
basis  of  res  jarc.!  done  at  the  Wational  Institute  of  Mental  Health  by  Harris 
Isbell  as  reported  by  the  Sar.doz  Company,  this  drug  shows  13^  of  the  pyretogenic 
activity,  200$  cf  the  antiserotonin  activity,  and  100$  of  the  psj’chotonimetic 
activity  of  d-I5D-25.  Three  studies  viere  done.  In  all  three  instances  the 
animal  became  agltaued.  iVith  this  agitation  was  12/second  paroxysmal  activity 
in  the  frontal,  oarietal  and  hippocanpal  leads,  with  only  minimal  reflection 
in  the  septal  lea  s.  Ho  catatonic  behavior  was  observed. 

C.  MLD-ljl 

This  drug  was  given  in  doses  ranging  from  $0  to  200  gamma  per  kilo. 

The  dnig  shoi  ^  S%  of  tho  pyretogenic,  370$  anti  serotonin  effect,  and  h0$ 
psychotomimetic  effect  of  d-LSD-25.  Two  studies  were  done.  In  both  instances 
the  animal  became  quite  placid  again  shewing  12/sRCond  paroxysmal  activity 
in  frontal  and  hippocanp-il  regions  with  slight  involvement  of  the  septal 
region.  This  placid  be.iavior  wts  intei^ireted  as  minimal  catatonic  behavior. 


U.  LSM 

This  drug  was  given  in  doses  of  iCO  to  Ji50  ganma  per  kilo.  It  shows 
10$  of  tho  pyreto':eii.c,  2%  of  tho  antisorotonin,  and  20%  of  the  psychotomimetic 
effect  of  In  tvo  studies,  the  aniinals  both  showed  rather  dramatic, 

flaccid  or  early  catatonic  response.  In  both  instances,  there  was  dratiatic 
slow  activity  throughout  the  record,  and  sllfht  paroxysmal  cctivity  in  tho 
hippocanpal  region  and  septal  regions. 


E.  BAH 


This  drug  was  given  in  doses  ra'^-'ng  from  bO  to  200  gamma  per  kilo.  The 
dru‘  dhows  h3%  of  tuc  pyretogenic,  23,-  of  the  antisorotonin,  and  10$  of  tho 
psychotomimetic  effect  of  d-LijD-25.  Three  studios  wore  done  on  this  drug,  tw> 


R  T  5  1  i?.  'I  n  ?  r’ 
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of  which  showed  dramatic  boh- vioral  change,  one  animal  becoming  extremely 
restless,  another  showing  definite  catatonic  effect.  In  those  two  animals 
there  wai  dramatic  paroxysmal  actit^ity  rcflocted  in  the  septal  region  at  the 
frequency  of  12/3ocond.  This  activity  wo'  .also  apparent  in  the  frontal, 
parietal  and  hippocampal  regions.  In  a  tnird  animal  that  showed  somewhat 
less  behavioral  change,  mostly  restlessness,  there  was  paroxysmal  activity 
In  the  frontal  and  hippocampal  regions,  but  none  in  the  parietal  or  septal 
regions.  Thoeo  studies  aro  iwif^ortanb  because  allegedly  the  drug  has  little 
psychotomittk tic  effect,  however,  on  the  animals,  they  shoved  dramatic 
bell.'' vi oral  changes  and  also  strikin;  changes  in  the  soptun. 

F.  LPD 

Thi'i  drug  was  given  at  a  dose  level  of  UO  gamma  per  kilo.  It  has  10$ 
of  trie  pyrotogenic  of feet,  S%  antisorotonin  effect,  and  10$  psychotomimetic 
effect  of  d-LaD-25.  One  studtjr  was  done.  This  animal  showed  dramatic  flaccid 
response  anu  had  slow  paroxysmal  activity  of  6/socond  appearing  in  tho  frcntal, 
parietal,  septal  and  hippocampal  regions  with  also  generalized  slow  background 
activity.  Again  this  is  another  cxarrple  of  dramatic  EEC  changes  aid  behavioral 
changes  in  a  druj'  that  is  reported  on  humans  toha/j  little  psychotomirotic 
effect. 

G.  l-L3)-25 

This  drug  was  given  In  dose  ranges  of  300  to  U50  gatma  per  kilo.  It 
1  allegedly  Ina-tivc  and  this  seemed  to  be  confirmed  by  tho  EEC  findings, 
th.T.  being  no  changes  and  no  bchav^Tal  effects. 

_ BOL 

This  drug  was  given  in  doso  nngos  of  110  to  175  gamma  por  kilo.  The 
drug  supposedly  .»as  5$  of  the  pyrotogenic  affect,  103$  antisorotonin  effect, 
and  0$  psychotomimetic  effect  of  d»l£j-25*  In  the  three  studios  done,  thore 


was  no  obvious  behavioral  change*,  riowovor,  or  o-c  of  the  throo  studios,  there 
Were  slight  EEG  with  sf.i'xllos  of  15  to  25/sccond  appearing  in  the 

par  let. cortex. 

Disc  -  -Sion 

From  the  abov.;  studies,  it  would  seem  thwt  there  was  a  good  correlation 
between  septal  paroxysmal  activity  and  dramatic  disturbancos  in  tho  behavior 
ol  the  monkey,  particularly  catatonic  like  behavior.  Howovor,  several  times 
when  catatonic  behavior  was  not  obvious  and  marked  agitation  was  present, 
there  also  occurred  at  least  some  chaiges  in  th'*  suptal  region  (AID-25^  MLD-U1» 
and  DAH).  The  an’  xil  might  show  fairly  dramatic  changes,  particularly  in 
terms  of  becoming  flaccid  il  there  was  generalised  slowing  in  all  leads, 
uowover,  if  the  drugs  h.-d  no  effect  like  l-ISD-25  and  BOL,  there  were  no 
tehavioral  changes  nor  ’/ore  there  any  EBG  changes.  Thus,  it  seems  obvious 
that  there  is  some  cor~elatton  between  behavioral  changes  and  paroxysmal 
activity  in  the  hippocampal  and  soptal  region.  Howovor,  this  is  not  correlated 
with  the  !>  .leged  psychotomimetic  effect  in  humans.  That  is,  DAM  and  LPD  gave 
dramatic  responses  in  the  m.*n.veys  altnouih  they  are  supposed  to  have 
rulativ.ly  little  psycho^ ^mimetic  effect  on  human  beings.  It  wou3d  seem  to 
me  that  this  data  reported  by  Isbell  should  be  checked  again  on  human  beings 
in  Vi  .w  of  those  animal  3tudi>.3.  The  EFjG  changes  do  not  3»,em  t  o  bo  related 
to  the  antiserotonin  effect,  as  for  instance  ."OL  gave  no  response  and  HLD  ae 
w>;ll  as  ALD,  both  of  which  have  nigh  antiaorotonin  activity,  gave  little  in 
thi^  way  oi  sepual  changes,  as  co  pared  with  DA>i  and  LfU  which  have  relatively 
little  antiscrotonin  effect,  tiowever,  reports  from  Sandoz  do  suggest  that 
DAM  and  LPD  tu.ve  marked  autonomic  effects.  This  suggests  a  possible  correlation 
Lv-t-eon  septal  paroxysmal  activity  and  increased  autonomic  activity.  There 
IS  one  other  possibility  and  that  is  that  the  DAM  and  the  Lii)  effect  might 
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bo  uuo  to  tho  iijpotonsivc!  effect  of  these  drugs* 

un  uru’taated  compound  chc'.icaiLy,  but  one  with  dramatic  ps^ d.otomiir-tic 
activity,  nami.ljr  mescaline,  was  also  given  in  throe  studios  with  a  dose  range 
of  y  to  c2  millij.ratis  per  kil<i.  Ono  of  the  studies  was  uqutvocal.  ilowevor, 
j  li  coria  showed  definit  catatonic  behavior  with  6  to  8/second  paroxysmal 
activity  in  the  .rontal,  septal,  and  hippocampal  regions.  Thu  third  animal 
becam,  quite  lethargic  and  then  developed  convulsions.  Spiking  activity 
o  icurrod  in  the  frontal,  septal  and  hippoeat  pal  repions,  ultin/itoly  to 
replaced  by  generalized  3e..zural  activity. 


Best  Available  Copy  ' 


II 

The  second  phase  of  this  study  was  to  test  the  effect  of  sorotonin  on 
the  animal  by  L,ivi.n;;  a  munoamineoxidaso  inhibitor  (phenylisopropylhydrosinc) 
combined  with  a  sirotonin  precursor  5-iydroxytryptophanc  which  crosses  the 
I'iood  brain  barrier.  Three  studies  with  the  PIH  at  ?  milligrams  pur  kilo 
Were  Joh^.  In  two  ther.  was  no  change,  while  in  the  third  there  was  some 
agitation  'with  15  to  25/second  spindle  activity  in  tiv  frcnto-parictal  region. 
b-hydroxytr.»pto{)hane  was  river  in  dosv  ranges  from  10  to  20  miliii  rams  per 
kilo.  In  om  instance  there  v/as  generalized  slowing;  in  *hw  other  instance 
no  chai4?e,  nor  were  there  any  marked  behavioral  changes.  However,  in  two 
atiidii  s  where  th-  5-hydroxytryptophane  and  the  PIH  were  comblneu  in  the  dose 
iiveis  tnenlionod  nbove,  the  ani.  als  were  slifhtly  retarded  and  did  show, 
besides  sl-w  dcltf'  activity  m  all  leads,  a  slight  tendency  to  spiking 
followed  by  u  slow  wavv.  in  the  septal  and  hippocampal  region.  This  response, 
because  of  its  equivocal  nature,  will  have  to  be  tested  on  several  other 
monkeys, 

■e  IS  one  other  Interesting  finding  which  shook-  be  mentioned 
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That  is»  whon  an  anintal  was  Ivan  BOL  olavcn  da^ns  aftor  thg  above 


'mbination,  thwT^  was  a  decided  difference  in  the  rosponso  to  the  BOL* 

Tha*.  is,  within  IQ  seconds,  there  were  Liu-5ts  of  hifeh  amplitude,  sharp  16  to 
17/s.;oand  activity  in  the  frontal  and  hippocampal  ruKion,  looking  similar  to 
barbiturate  spindles.  The  amplitude  was  greater  than  200  microvolts  at  the 
h•„i^'ilt  ol  the  reaction,  end  was  almost  continuous  at  that  tine.  Repeat 
studies  to  Verify  this  finding  c’-e  now  in  progress* 


III 

Three  studies  were  done  l  iving  ani  lals  EA.-1U76  in  doaos  rangin,^  from 
12^  to  500  gamma  per  kilo.  In  the  first  instance  there  wna  extromo  agitation, 
but  only  generalized  hij,h  airplitudc  ij/socond  waves  w>th  waxing  and  waning. 
Hoiv-ver,  in  the  two  other  cxperiiftonts,  there  was  marked  flaccidity  with 
su  .^estive  catatonic  reaction  with  spike  and  slow  wave  formation  in  the 
Septal  and  hippocampal  region  as  well  as  this  high  amplliudo  l^/socond  waxing 
and  waning  generalized  response.  This  would  suggest  that  E/l-lli76  which  affects 
the  sectal  and  hippocampal  region  much  as  d-LSD-25  does  might  have  dramatic 
psychotomimetic  effecto.  As  ther.  was  some  inconsistency  In  the  response 
of  animals  to  this  drug,  further  tests  of  this  kind  nro  now  in  progress. 


